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© 4"-Modified methylene oleandomycins. 
© Oleandomycin antibiotics of the formula: 
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N(CH 3 ) 2 
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^ wherein 

Ri is hydrogen or trimethytsilyl; 



(Q R2 is hydrogen or alkanoyl having from two or three 
q carbon atoms; 



Q. 
UJ 
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Q is a group of the formula: 




Z is H, OR 3 , COOR* SR 3 \ S(0)R 3 ', S<0) 2 R 3 '. CN or 
-(CH 2 ) n -NR 5 R 6 ; 
X is H, CN, 



-N«CH 




COOR* SR 3 '. S{0)R 3 ', or S{0) 2 R 3 ', - 

R 3 is hydrogen, alky! having from one to four carbon 
atoms or t . R, 



R 3 ' is alkyl having from one to four carbon atoms or 




and 

R 4 is hydrogen, chloro, bromo, alkyl having from one to 
four carbon atoms or alkoxy having from one to four carbon 
atoms; 

R 5 is hydrogen or 





- CH 2 

R 6 is hydrogen, 

or R s and R 6 when taken together with the nitrogen to 
which they are attached represent phthalimido; and 
n is 0 or 1; 

and their pharmaceutical^ acceptable acid addition salts; 
processes for preparing them, and pharmaceutical composi- 
tions containing them. 
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4 ".-.MODIFIED METHYLENE OLEANDOMYCINS 

Background of the Invention 
Field of the 'Invention 

This invention relates to a structurally unique 
group of semisynthetic macrolides and, more parti- 
cularly, to derivatives of oleandomycin, its 11- 
trimethylsilyl ether and ll-trimethylsilyl-2 1 -alkanoyl 
esters having at the 4 "-position a methylene (=CH 2 ) 
group and to various products derived therefrom via 
Wittig type reactions. 
Description of 'the 'Prior Art 

Oleandomycin, its production in f ermantation 
broths and its use as an antibacterial agent was first 
described in U.S. Patent No. 2,757 f 123. The naturally 
occurring compound is known to have the following 
m structure: 




OCR 



The conventionally accepted number scheme and stereo- 
chemical representation for oleandomycin and similar 
compounds is shown at a variety of positions. It 
consists of three main structural features: the L- 
oleandrose moiety, the desosamine moiety and the 
oleandolide moiety. 
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Derivatization of oleandomycin has focused 
primarily upon the formation of esters at one or more 
of three hydroxy groups located at the 2 l / 4 n and 11- 
positions. Mono-, di- and triacyl esters wherein the 
acyl moiety is derived from a lower aliphatic hydro- 
carbon roonocarboxylic acid having from two to six 
carbon atoms are described in U.S. Patent No. 3,022,219. 

More recently, oleandomycin derivatives modified 

at the 4 "-position have been described. For example, . 

U.S.- Patent 4,125,705 describes 4"-deoxy-4"-oxo, 

oximido and amino derivatives; U.S. Patent 4,085,119 

discloses 4 "-deoxy-4" -substituted amino derivatives 

wherein the substituent is -(CH 0 ) Z-R wherein n is 

2 n 

an integer of 1-4 and Z is 0, S, SO, S0 2 , NH, CO or 
CEOH and R is phenyl , substituted phenyl or hetero- 
cyclyl; U.S. Patent 4,090,017 describes 4 "-substituted 
amino derivatives wherein the substitutent is a phenyl, 
beA2yl or heterocyclylmethyl group. Still further, 
U.S. Patent 4,124,755 reports on 4"-deoxy-4"-isonitriio 
and 4-deoxy-4 " -f ormamido-ol eandomycins . 

Summary 'of the 'Invention 
There has now been found a structurally unique 
group of oleandomycin derivatives each member of which 
exhibits valuable antibacterial activity in vivo , and 
many of which exhibit in vivo antibacterial activity 
via the parenteral and oral routes of administration, 
particularly against Gram-positive microorganisms. 
The compounds of this invention have formula I 
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OCH. 



wherein 

is hydrogen or trimethylsilyl ; 

R 2 is hydrogen or alkanoyl having from two to 
three carbon atoms; 

Z is H, -0R 3f -C00R 3 , -SR^ , -S(0)R 3 ', -S(0) 2 R 3 ? , 
-CN or -(CH 2 ) n -NR 5 R e ; 

R_ is hydrogen, alkyl having from one to four 

carbon atoms or 




; R 3 ? is alkyl having from one 
xR, 



to four carbon atoms or 




R 4 is hydrogen, chloro, bromo, alkyl having from 
one to four carbon atoms or alkoxy having from one to 
four carbon atoms; ^R, 

R 5 is hydrogen or -CH 2 - 



R g is hydrogen, ~C H 2 
-C0<>or -CO^Q 




, -C0CH-, -SO. 
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R 5 and. R g when taken together with the nitrogen 
to which they are attached are phthalimido; 
and n is 0 or 1; 

or a pharmaceutical ly acceptable acid addition 
salt thereof. 

Also included in this invention are the following 
compounds useful as antibacterial agents and as inter- 
mediates for preparation of compounds of formula I. 
These compounds have f ormulae m II- IV below: 




OCH 

II 




and 



CHO 



III 
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R l°"o, 




IV 



wherein each of R^ and R 2 is as previously defined; 
and 




" X is hydrogen, -CN, -N=CE-{( S)) , -C00R 3 , 

-SR 3 f , -S(0)R 3 ! or -S(0) 2 R 3 r ; and each of R 3 , R 3 f and 
R 4 is as previously defined; 

or a pharmaceutical ly acceptable acid addition 
salt thereof. 

Representative of pharmaceutical ly acceptable 
acid addition salts, but not limited thereto, are 
salts formed with inorganic or organic acids such as 
hydrochloric, hydrobromic, phosphoric, sulfuric, 
formic, acetic, propionic, butyric, citric, glycol ic, 
lactic, tartaric, malic, maleic, gluconic, fumaric, 
stearic, mandelic, pamoic, benzoic, p-toluenesulf onic ,- 
sulfosalicylic , succinic and aspartic acids. 

In formulae I and IV above, the wavy line connect- 
ing the group at the 4 "-position of the oleandrosyl 
moiety is generic to and embracive of both the axial 
and equatorial epimeric forms • 
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Broken line attachment of the 4 "'-position sub- 
stituent CH 2 Z or CHO represents, arbitrarily, the 
equatorial configuration, and solid line attachment 
represents, arbitrarily, the axial configuration. 

The herein described compounds, especially those 
of formula I, including the epimeric forms thereof, 
and their pharmaceutical ly acceptable salts are 
effective antibacterial agents against Gram-positive 
microorganisms , e.g. Staphylococcus aureus and Strepto- 
coccus pyogenes , in vitro and many are active in vivo 
via the parenteral and oral routes of administration. 
Many of the .compounds (and their salts) are also 
active against certain Gram-negative microorganisms, 
such as cocci, e.g. Pasteurella multocida and Neisseria 
sicca . 

Favored because of their greater antibacterial 
activity and potency are those compounds of formula I 
wherein R^ is hydrogen or acetyl; R| is hydrogen and Z 
is -{CE 2 ) n -NR 5 Rg, -S(0) 2 R 3 ! . 

Preferred compounds are those wherein each of 
R 1 and R 2 is hydrogen and Z is -CH 2 -phthalimido, 
-NH-benzyl and -SO CH . 
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Detailed 'Description of the Invention 
The compounds of this invention are prepared via 
stabilized anion chemistry (e.g., Wittig-type reaction) 
with an appropriate 4 w -deoxy- 4 w -oxool eandomyc in 
5 reactant; the reaction being, in effect, replacement 

of the 4 "-carbonyl oxygen (oxo) by a =CHX group wherein 
X is as defined above. Said compounds (formula II) 
are antibacterial agents and intermediates for further 
synthesis • 

10 The Wittig reaction and variants thereof described 

herein comprise reaction of a carbonyl containing 
compound under mild conditions with a phosphonate 
ester (R°0) 2 P (0)CH 2 X in a reaction-inert solvent in 
the presence of a base (R° = alkyl and X is as 

15 defined above) . 

The general procedure comprises reacting the. 
carbonyl compound 4" -decxy-4" -oxool eandomyc in, the 11- 
. and 2 '-hydroxy groups of which are protected by groups 
easily removable from the final product, in the 

20 presence of a base with an appropriate dialkyl phos- 
phonate, e.g. (C 2 H 5 0) 2 P(0)CH 2 X wherein X is as defined 
above, in a reaction- inert solvent. 

As will be recognized by those skilled in the 
art, a variety of protecting groups can be used. The 

25 principle criteria for such groups are that they be 
readily available, they react easily with the 11- 
and/or 2' -hydroxy groups to replace the hydrogen 
thereof in good yield, they be stable under the 
reaction conditions to which said protected compounds 

30 are subjected, and they be removable under relatively 
mild conditions. 
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The function of the protecting groups is to 
protect said 11- and 2' -hydroxy groups during reactions 
leading to formula II and I products. It is the 
ability of said protecting groups to perform the 
specific function of protecting said hydroxy groups 
rather than their structures which are important* The 
selection and identification of appropriate protecting 
groups can easily and readily be made by one skilled 
in the art. The suitability and effectiveness of a 
group ±55 determined by employing such a group - in the 
reactions described herein and its subsequent ease of 
removal to permit restoration of the 11- and 2'- 
hydroxy groups. 

The different reactivities of the 11- and 2 1 - 
hydroxy groups allow the use of the same or different 
protecting groups. However, from a practical stand- 
point, e.g. ease of preparation and subsequent restora- 
tion of the hydroxy groups, it is preferred to protect 
the 2 '-hydroxy group by esterif ication as the 2'- 
acetyl or 2 f -propionyl derivative, and the 11 -hydroxy 
group as a trialkylsilyl ether, especially as the 
trimethylsilyl ether. The 2' -acetyl or 2 ! -propionyl 
derivatives are prepared by known procedures (U.S. 
•4,125,705). The 11-trimethylsilyl and other trialkylsilyl 
ethers are also prepared by known procedures, for 
example, by reacting 2 f -acetyl-4"-deoxy-4 n -oxooleandomycin 
with an appropriate silylating agent, e.g., trimethylsilyl 
chloride, in a reaction-inert solvent and in the 
presence of an acid acceptor. 

The 11-trimethylsilyl protecting group is easily 
removed by acid hydrolysis or by reaction with tetra- 
n-butyl ammonium fluoride and the 2' -acetyl (or propionyl) 
group* by solvolysis according to known procedures. 
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The synthesis of formula II compounds is accom- 
plished by reacting 2 '-acetyl-4 n -deoxy-4 n -oxooleandomycin 
11-trimethylsilyl (TMS) ether with the appropriate 
phosphonate ester (R°0) 2 ? (0) CH 2 X in the presence of a 
base and in a reaction-inert solvent. 

A variety of bases can be used typical of which 
are organometal lies such as phenyl lithium or n-butyl 
lithium, and alkali metal alkoxides such as sodium, 
potassium and lithium alkoxides of C^_ 4 alcohols. 

When using an organometal lie base suitable 
solvents are aliphatic and cyclic ethers such as 
diethyl ether, dioxane, tetrahydrofuran and bis ( 2- 
methoxyethy 1 ) ether. Suitable solvents when an alkali 
metal alkoxide is used as base are alcohols correspond- 
ing to the alkoxide moiety. 

Still further bases which can be used are alkali 
metal hydrides, e.g. NaH, in dimethyl sulfoxide as 
solvent. 

The reaction is carried out, in general, by 
reacting equimolar amounts of the 2 1 -acetyl-4"-deoxy- 
4"-oxooleandomycin 11-TMS ether, phosphonate and base 
in an appropriate solvent at temperatures ranging from 
about -70° to about -20°C. when using an organometal lie 
■base and at from about -10°C. to 20°C. when using an 
alkoxide as base. The reactions are allowed to 
continue until complete, usually from about 1-4 
hours. 

The products are isolated by standard procedures 
such as by partition of the reaction residue between a 
buffered, basic aqueous phase and an organic phase in 
which the product is soluble. Final purification can 
be achieved by column or high pressure liquid chromato- 
graphic techniques or by crystallization. 
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formula II compounds, are by reason of their unsatura- 
tion at the point of attachment of group =CHX at the 
4 "-position, and because of the functionality in 
substituent X (wherein X is as previously defined) , 
also valuable intermediates for further synthesis of 
compounds of formulae I, III and IV, all of which are 
antibacterial agents. 

For example, the methylene or substituted methylene 
group at the 4 "-position can be reduced to a methyl or 
substituted methyl group (-CE 2 Z wherein Z is as 
defined above) . Catalytic hydrogenation over a noble 
metal catalyst, .supported or unsupported, at pressures 
ranging from about 0.07 to about 7 kg. /cm. (1-100 
psi) at temperatures from about 20°C. to 50°C. in a 
reaction-inert solvent afford a convenient method for 
converting =CBX to -CH 2 Z. Higher pressures and 
temperatures can, of course, be used but offer no 
advantages. Their use suffers from the disadvantage 
of requiring pressure apparatus. Suitable noble metal 
catalysts are platinum, palladium" or rhodium. It is 
preferred to use a supported catalyst, e.g. Pd/C, 
since better distribution of the metal in the reaction 
mixture is achieved. 

When substituent X is a cyano (CN) group, it is 
readily converted to aminoraethyl by catalytic hydro- 
genation over a metal, preferably a noble metal 
catalyst, such as those described above, and particular- 
ly over rhodium on alumina. The reaction conditions 
are the same as those previously described for reduction 
of =CHX groups. The presence of ammonia during the 
reduction is desirable to minimize formation of by- 
products. In this regard molar .proportions of ammonia • 
ranging from about 0.05 to about 1.0 mole per mole of . 
cyano reactant are satisfactory. 
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The amino group can then be subjected to various 
reactions such as alkylation and acylation to provide 
N-substituted derivatives . 

A highly versatile intermediate is produced by 
using a diethyl benzylideneaminomethyl phosphonate as 
reactant in the Wittig reaction. The compound of 

formula II produced wherein X is -N^CH-^P^C is a 



Schiff base and serves as intermediate for compounds 
of formulae III and IV above. Reaction with acid, 
i.e., acid hydrolysis, at pH of from about 1.0 to 4.0 
affords compound III, a 3-des ( oleandiosyloxy) -3- 
( 3 " , 4 n -dehydro-4 n -f ormy 1 - 5 n -methy Ipyr an-1 n -y 1 oxy ) - 
oleandomycin. 

Reduction of said compound III, the 11- and 2 1 - 
hydroxy groups of which are protected as described 
15 above, 'with a metal hydride such as sodium borohydride, 
lithium aluminum hydride or potassium tri- sec-butyl - 
borohydride, affords the corresponding 3-des ( oleandro- 
syloxy ) -3- ( 3 n , 4 0 -dehydro-4" -hydroxymethyl -5 n -methyl - 
pyran-1 " -yl oxy ) ol eandorayc in compound . Hydrogenat ion 
20 of said compound over Pd/C as described above produces 

the corresponding 4 n -deoxy-4 n -hydroxymethyl oleandomycin 
derivative (I, Z = OH) . ' 

Catalytic hydrogenation of the unsaturated formyl 
derivative III according to procedures described 
25 above, and preferably over Pd/C as catalyst, affords 
the saturated formyl derivative IV. Said compound is 
also produced by hydrolysis of the" above mentioned 

Schiff base (II wherein X = -N=0E-^^C ) at pH about 
6.0. 

30 Other compounds of formula. II wherein X is 

-COOR 3 f , SR 3 ', S(0)R 3 f and S(0) 2 R 3 ' are produced by 

employing the appropriate dialkyl phosphonate, e.g., 

(C 2 H 5 0) 2 P(O)CH 2 R 3 t according to procedures described 
above . 



-12- 



0063489 



Compounds of formulae I and IV can, as noted 
above , exist in epimeric forms or as mixtures thereof. 
Said epimeric forms can be separated by chromatography 
on silica gel using appropriate solvents such as 
chlorof orra-methanol , chlorof orro-isopropyl ether, 
acetone or ethyl acetate. 

A convenient method for producing a compound of 
formula II wherein =CHX is =CH 2 , comprises reaction of 
2« -acetyl-4 w -deoxy-4 n -oxooleandomycin 11-TMS ether 
with N,S-dimethylamino-S-phenylsulfoximine and n-butyl 
lithium at a temperature of -50° to -70°C. in a 
reaction-inert solvent. The 4 "-methylene derivative 
thus produced is catalytically hydrogenated, either 
with or without protection of the 11- and 2' -hydroxy 
groups, to the corresponding 4 "-methyl derivative 
according to procedures described above. 

Acid addition salts of the compounds, of this 
invention wherein X or Z are a basic group are readily 
prepared by treating said compounds with an equimolar 
amount of the appropriate acid in a reaction- inert 
solvent for the compound. The acid addition salts are 
recovered by filtration if they are insoluble in the 
reaction-inert solvent, by precipitation, by addition 
of a non-solvent for said salt, or by evaporation of 
the solvent. 

The novel oleandomycin derivatives described 
herein exhibit in vitro activity against a variety of 
Gram-positive microorganisms and against certain Gram- 
negative microorganisms such as those of spherical or 
ellipsoidal shape (cocci). Their activity is readily 
demonstrated by in vitro tests against various micro- 
organisms in a brain-heart infusion medium by the 
usual two-fold serial dilution technique. Their in 
vitro activity renders them useful for topical 
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application in the form of ointments, creams and the 
like; for sterilization purposes, e.g., sickroom 
utensils; and as industrial antimicrobials, for 
example, in water treatment, slime control, paint and 
wood preservation. 

For in vitro use, e.g., for topical application, 
it will often be convenient to compound the selected 
product with a pharmaceutical ly-acceptable carrier 
such as vegetable or mineral oil or an emollient 
cream. Similarly, they may be- dissolved or dispersed 
in liquid carriers or solvents, such as water, alcohol, 
glycols or mixtures thereof or other pharmaceutical ly- 
acceptable inert media; that is, media which have no 
harmful effect on the active ingredient. For such 
purposes, it will generally be acceptable to employ 
concentrations of active ingredients of from about 
0.01 percent to about 10 percent by weight based on 
total composition. 

Additionally, many compounds of this invention 
are active versus Gram-positive and certain Gram- 
negative microorganisms in vivo via the oral and/or 
parenteral routes of administration in animals, 
including man. Their in vivo activity is more limited 
as regards susceptible organisms and is determined by 
the usual procedure which comprises infecting mice of 
substantially uniform weight with the test organism 
and subsequently treating them orally or subcutaneous ly 
with the test compound. In practice, the mice, e.g. 
10, are given an intraperitoneal inoculation of 
suitably diluted cultures containing approximately 1 
to 10 times the 1^ Q0 (the lowest concentration of 
organisms required to produce 100% deaths). Control 
tests are simultaneously run in which mice receive 
inoculum of lower dilutions as a check on possible 
variation in virulence of the test organism. The test 
compound is administered 0.5 hour post-inoculation, 
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and is repeated four, 24 and 4 8 hours later., Surviving 
mice are held for four days after the last treatment 
and the number of survivors is noted. 

When used in vivo , these novel compounds can be 
administered orally or parenteral ly, e.g., by sub- 
cutaneous or intramuscular injection, at a dosage of 
from 1 mg./kg. to about 200 mg./kg. of body weight per 
day. The favored dosage range is from about 5 mg./kg. 
to about 100 mg./kg. of body weight per day and the 
preferred range from about 5 mg./kg. to about 50 mg./kg. 
of body weight per day. Vehicles suitable for parenteral 
injection may be either aqueous such as water, isotonic 
saline, isotonic dextrose, Ringer's solution, or non- 
aqueous such as fatty oils or vegetable origin (cotton 
seed, peanut oil, corn, sesame), dimethylsulf oxide and 
other non-aqueous vehicles which will not interfere 
with therapeutic efficiency of the preparation and are-- — 
non-toxic in the volume or proportion used (glycerol, 
propylene glycol, sorbitol). Additionally, compositions 
suitable for extemporaneous preparation of solutions 
prior to administration may advantageously be made. 
Such compositions may include liquid diluents; for 
example, propylene glycol, diethyl carbonate, glycerol, 
sorbitol, etc.; buffering agents, hyaluronidase, local 
anesthetics and inorganic salts to afford desirable 
pharmacological properties. These compounds may also 
be combined with various pharmaceutical ly-acceptable 
inert carriers including solid diluents, aqueous 
vehicles, non-toxic organic solvents in the form of 
capsules, tablets, lozenges, troches, dry mixes, 
suspensions. In general, the compounds are used in 
various dosage forms at concentration levels ranging 
from about 0.5 percent to about 90 percent by weight 
of the total composition. 
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In the Examples presented herein, no effort was 
made to recover the maximum amount of product produced 
or to optimize the yield of a given product. The 
Examples are merely illustrative of the process and of 
the products obtainable thereby. 

The following examples are provided solely for 
the purpose of illustration. Infrared (IR) spectra 
were measured as potassium bromide discs (KBr discs), 
and diagnostic absorption bands are reported in 
reciprocal centimeters (cm" 1 ). Nuclear magnetic 
resonance spectra (NMR) were measured in deutero- 
chloroform (CDCl^) and peak positions, are expressed in 
parts per million (pom) downfield from internal 
tetramethylsilane . The following abbreviations for 
peak shapes are used: s f singlet; d, doublet; t, 
triplet; q, .quartet; and m, multiplet. 
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EXAMPLE 1 
4 n -Deoxy- 4 -Methyl eneol eandomycin 
Onder a nitrogen atmosphere n-butyl lithium 
(23.4 ml. of a 1.6 M hexane solution; 37.5 mmoles) 
was added dropwise to a -70 °C solution of N, S -dimethyl - 
amino-S-phenylsulfoximine (6.3 g., 37.5 mmoles) in 
tetrahydrofuran (65 ml.) at such a rate that the 
temperature remained below -60°C. The reaction was 
stirred at -60° to -7 0°C for one hour and a solution 
of the 11-trimethylsilyl (TMS) ether of 2 ' -acetyl-4 n - 
deoxy-4"-oxool eandomycin (10.0 c., 12.5 mmoles) in 
tetrahydrofuran (35 ml.) then added dropwise at such 
a rate that the temperature remained below -60°C. 
The reaction was stirred for one hour at -60° to -70°C 
after which 100 ml. of a 1:1 mixture of water : glacial 
acetic acid was added thereto followed by aluminum 
(15 g., 0,56 mole) as &1 ( Eg ) . The reaction was 
stirred for 2 hours with cooling in a water bath to 
maintain the temperature at 25 °C. It was then 
filtered and the filtrate extracted with ethyl 
acetate (3 x 50 ml.). To the combined extract was 
added water (150 ml.) and the pH adjusted to 8.5 with 
5% aqueous potassium carbonate. The ethyl acetate 
• phase was separated, dried (Na 2 S0 4 ) and evaporated 
under reduced pressure to a yellow oil (10 g.). The 
oil was chromatographed on silica gel (200 g.) using 
ethyl acetate as eluant. Fractions of 6 0 ml. each 
were collected. Fractions 4 0-160 were combined and 
concentrated to give a yellow oil. The oil was 
chromatographed on silica gel (200 g.) using ethyl 
acetate as eluant and fractions of 9 ml. each were 
collected. Fractions 60-160 were combined and 
evaporated to give 1.8 g. of the 11-trimethylsilyl 
ether of 2 1 -acetyl-4"-deoxy-4 n -methyl eneol eandomycin. 
NMR: delta = 5.40 (q, 1H) ? 5.00 (d, 2H) ? 3.35 (s, 
3H); 2.25 (s, 6H). 
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The Al(Hg) was prepared by etching aluminum 
15 g., 0.56 mole) with 0.1N NaOH (50 ml.) until 
strong evolution of hydrogen occurred. The etched 
aluminum was then washed with water and treated with 
a 2% aqueous solution of HgCl 2 (50 ml.) with vigorous 
stirring.. This treatment was repeated two more times 
after which the amalgam was washed successively with 
water (2 x 50 ml.)/ ethanol (2 x 50 ml.) and ether 
(2 x 50 ml.), and stored under ether until needed. 

. The 11-trimethylsilyl ether 2 '-acetyl derivative 
was dissolved in ethyl acetate (25 ml.) -water (25 ml.) 
and the pH adjusted to 20 with IN EC1 . The mixture 
was srirred for. 45 minutes at room temperature and the 
pH then raised to 9.5 by addition of dilute aqueous 
NaOH. The ethyl acetate phase was separated and the 
aqueous phase extracted with ethyl acetate (2 x 50 ml. 

"The- -ethyl acetate extracts were combined, dried 
(MgSO.^) and ' evaporated ■ under reduced pressure to a 
white foam. The foam was dissolved in methanol 
(100 ml.), the solution stirred at room temperature 
for 48 hours, then concentrated. The residue was 
chromatographed on silica gel (30 g.) first using 

-chloroform (500 ml.) and then 3:1 ethyl acetate- 
acetone (500 ml.) as eluant. The eluate was monitored 
by thin layer chromatography (TLC) using the system 
9 CHC1 3 :1 CH 3 OH. A vanillin spray (100 ml. of 85% 
H 3 P0 4 , 150 ml. of 2% C^OH and 6 g. vanillin) and 
heat are used to develop the TLC. 

Appropriate fractions are collected, combined and 
evaporated to yield 305 mg. of the title product as a 
white foam. 
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EXAMPLE 2 

4 w -Deoxy-4 " -Methylolearidomvcin 

A solution of 4 "-deoxy- 4 M -methyl eneol eandomycin 

(210 rog., 3.07 nunoles) in absolute ethanol (20 ml.) 

2 

was hydrogenated in a Paar shaker at 3.515 kg. /cm. 
(50 psi) in the presence of 100 mg. of 10% Pd/C for . 
18 hours at room temperature (20°C). The catalyst 
was then removed from the reaction mixture by filtra- 
tion and the filtrate. removed under reduced pressure 
(aspirator) to afford the product as a white amorphous 
foam; 150 mg., 71% yield. 

NMR: delta = 5.40 (q, IE); 3.23 (s, 3H) ; 2.25 (s, 
6H). 

EXAMPLE 3 

4 n -Deoxy- 4 n -Cyanomethyl eneol eandomvc in 
( syn- and anti-isomers) 
'To a solution of the 11-trimethylsilyl ether of 
2 f -acetyl-4 n -decxy-4"-oxooleandomycin (5.0 g J f 
6.2 mmoles) in ether (100 ml.) was added cyanomethyl 
diethyl phosphonate (1.09 g., 6.2 mmoles) and the 
mixture cooled to 0-5 °C. Sodium ethoxide (8.3 ml of 
a 0.74 M ethanol solution, 6.2 mmoles) was then added 
dropwise at 0-5 °C and the resulting mixture stirred 
for one hour at 5°C. It was then added to water 
(100 ml.), the ether phase separated, dried (Na 2 S0 4 ) 
and evaporated to an amorphous foam (5.2 g.). The 
foam was chromatographed on silica gel (200 g.) using 
ethyl acetate (1500 ml.) as first eluant, followed by 
2:1 ethyl acetate: acetone '( 1200 ml.). Appropriate • 
fractions were combined and evaporated to give 2.2 g. 
(43%) of the 11-trimethylsilyl ether of 2 ' -acetyl-4 n - 
deoxy-4 " -cyanomethyl eneol eandomycin . 
TLC (1:1 ethyl acetate: acetone) : R f = 0.62 
IR = 2225 cm" 1 (C-N) 
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NMR: delta = 5.40 (s, 1H) ; 3.38 (s, 3E) ; 2.23 (s, 

3H); 0.66 (s, 9H) . 
It is arbitrarily assigned the syn-conf iguration . 

Similarly, appropriate fractions afforded 0.6 g. 
(12%) of the more polar anti nitrile form (arbitrarily 
assigned) . 

TLC (1:1 ethyl acetate : acetone) : R f = 0.45 
IR = 22.5 cm"" 1 (<>N) . 

NMR: delta = 5.38 (s, 1H) ; 3.26 (s, 3H); 2.23 (s, 
6H); 2.03 (s, 3H) ; 0.116 (s, 9E) . 

The ether ester thus obtained (0.5 g.) was dis- 
solved in tetrahydrofuran (10 ml.) -water (10 ml.), the 
pH adjusted to 2.0 with IN HC1 , and the mixture 
stirred for 45 minutes at room temperature. Water 
(50 ml.) -ethyl acetate (50 ml.) was then added and the 
pH raised to 9.0 by addition of IN NaOH. The organic 
phase was separated, dried (Na 2 S0 4 ) and evaporated to 
a foam (0.49 g.)- The foam was dissolved in methanol 
(30 ml.), the solution stirred at room temperature for 
2 days then evaporated under reduced pressure' to give 
the title product as a foam (0.47 g.). 
TLC (1:1 ethyl acetate: acetone) : R^ = 0.15 
IR: 2225 cm" 1 (C^N) 
• NMR: delta =.5.63 (q, 1H) ; 5.43 (s, 1H) ; 3.43 (s, 
3H) ; 1.96 (s, 6H) . 

The compound was arbitrarily assigned the syn- 
conf iguration. 

In like manner, the anti-isomer of the ether 
ester (0.5 g.) is converted to 4"-deoxy-4 n -cyano- 
methyleneoleandomycin, anti isomer (0.45 g.). 
TLC (1:1 ethyl acetate: acetone) R f = 0.12 
IR = 2220 cm" 1 (CpH) 

NMR: delta = 5.70 (q, 1H) ,- 5.45 (s, IE) ; 3.31 (s, 
3H); 1.96 (5, 6H). 
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EXAMPLE ' 4 

11-Trimethylsilyl Ether of 2 ' -Acetyl-4 n - 

Deoxy- 4 "-Cyanomethyl oleandomycin * 

(C-4" -axial and equatorial forms) 
A suspension of the 11-trimethylsilyl ether of 
2 ' -acetyl-4 r, -deoxy-4 n -cyanomethyleneoleandomycin 
(4.0 g., 4.8 ntmoles) , absolute ethanol (40 ml.) and 
1.0 g. of 10% Pd/C was hydrogenated at 3.515 kg. /cm. 2 
(50 psi) in a Paar shaker for 90 minutes. It was 
then filtered and the filtrate evaporated in vacuo to 
a white amorphous residue (3.8 g.) consisting of a 
mixture of the C-4 "-axial and equatorial forms of 2'- 
acetyl-4 n -deoxy-4-cyanomethyloleandomycin 11-trimethyl- 
silyl ether- The mixture (1.6 g - ) was separated by 
chromatography on 60 mesh silica gel (150 g.) using 
chloroform :isopropyl ether (98:2) as el'uant. Fractions 
of 8 ml. volume were collected. Fractions 50-8 2 m 
were combined and evaporated to give 420 mg . of 
product to which was assigned the C-4 n -axial con- 
figuration (R f = 0.65 in 9:1 CHC1 3 : CH 3 0H) . A more 
polar form (185 mg.) isolated from fractions 121-190 
was assigned the C-4" -equatorial configuration (R f = 
0.58 in 9:1 CHCl 3 :CH 3 0H) . Fractions 81-120 afforded 
a mixture (210 mg.) of both forms. 

EXAMPLE 5 
4 w -Deoxy-4".-Cyanomethyloleandomycin 
(mixture of axial and equatorial epimers at C-4 n ) 
A solution of 2' -acetyl-4"-deoxy-4"-cyanomethyl- 
oleandomycin 11-trimethylsilyl ester, axial and equa- 
torial forms, (0.42 g., 0.5 mmole) in tetrahydrofuran 
(10 ml.): water (10 ml.) was hydrolyzed according to 
the procedure given in Example 3 to give 0.37 g. of 
the title product. 

TLC (1:1 ethyl acetate: acetone) : R f = 0.1 
IR: 2240 cnT 1 (C^N) 

NMR: delta = 5.65 (q f 1H); 3.40 (s, 3H); 2.33 (s, 6H) . 
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EXAMPLE 6 

4 ■ -Deoxy-4 " - ( 2-Amirioethyl ) ol eandomvcin 
(C-4" axial form) 

To a solution of the 11-trimethylsilyl ether of 
2 '-acetyl-4 "-deoxy-4 "-cyanomethyloleandomycin, axial 
form at C-4", (9.22 rag . , 1.12 mmoles) in absolute 
ethanol tlO ml.) was added 3.6 ml. of a 1.8 8M solution 
of ammonia in ethanol. Rhodium-on-alumina (368 mg. 
of 5% Rh/Al 2 0 3 was added and the suspension hydrogen- 
ated. at 3.16 kg. /cm. 2 (45 psi) on a Paar shaker for 
4-5 hours. The suspension was then filtered and the 
filtrate evaporated under reduced pressure. The 
residue was dissolved in ethyl acetate (50 ml.) and 
the solution washed first with 5% aqueous potassium 
carbonate solution (2 x 20 ml.), then with saturated 
sodium chloride solution (2 x 20 ml.) and dried 
(Na 2 S0 4 ). Evaporation of the dried solution afforded 
2 '-acetyl-4 n -deoxy-4"-( 2-aminoethyl ) oleandomycin, 
C-4 form (920 mg.), as a white amorphous foam. 

The foam was dissolved in methanol (15 ml.) and 

the solution stirred at room temperature for 48 hours. 

It was then evaporated and the residue dissolved in 

50% aqueous tetrahydrofuran (30 ml.). The pH of the 

solution was adjusted to 2.0 with IN HCl and the 

mixture stirred at room temperature for 2 hours. The 

pH was next adjusted to 9.5 with IN NaOH and the 

mixture added to ethyl acetate (100 ml.). The 

organic phase was separated, dried (Na-SO,) and 

2 4 - 

evaporated to yield the title product (600 mg.) as a 
white amorphous foam. 

TLC (50 CHC1 3 :50 CH 3 OH:3 NH^OH) : R f = 0.35 
NMR: delta = 5.55 (q, 1H); 3.33 (s, 3H) ; 2.30 (s, 
6H) . 
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Similarly, the C-4" equatorial form of 2 ' - 
acety 1-4 " -deoxy-4 " -cyanomethy lol eandomycin 1 1- tri- 
methylsilyl ester was converted to the C-4" equatorial 
form of 4"-deoxy-4 n -(2-aminomethyl) oleandomycin. 
TLC (50 CHC1 3 :50 CH 3 OH:3 NH^OH) : R f = 0.25 
NMR: delta = 5.63 (q, 1H) ; 3.40 (s, 3H); 2.36 (s, 
6H) . 

EXAMPLE ' 7 

1 1-Tr im ethyl s ily 1 Ether of 2 f -Acetyl- 
4 * -Deoxy- 4 11 - ( 2 - Aminoethy 1 ) 61 eandomyc ih 
(Mixture of C-4" axial and equatorial epimers) 
A mixture of 11-trimethylsilyl ether of 2'- 
acetyl-4"-deoxy-4 "-cyanomethy loleandomycin axial and 
equatorial epimers (16.0 g., 19.4 mmoles) , ammonium 
acetate (8.0 g.), 5% rhodium-on-alumina (8.0 g.) .and 
absolute ethanol (275 ml.) was hydrogenated at 3.515 
kg./cnu 2 (50 psi) overnight -at room temperature, in a 
Paar shaker. The reaction mixture was filtered , the 
catalyst washed with absolute . ethanol , and the 
combined filtrate and wash poured into a mixture of 
potassium carbonate solution (1300 ml. of 5%) and 
ethyl acetate (400 ml.). After thorough mixing, the 
layers were separated and the organic layer extracted 
with saturated aqueous sodium chloride solution (3*x 
100 ml.). The organic layer was dried (Na 2 S0 4 ) and 
evaporated to give 17.2 g." of the title product 
contaminated with a small amount of sodium chloride 
and, by NMR assay, a small amount of the 2 f -desacetyl 
product. It was used as is in the procedure- of the 
following example. 
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EXAMPLE 8 

4 H -De6xy-4 w - ( 2-Adetamidoethyl ) ol eandomycin 
(axial and equatorial epimers) 

Acetic anhydride (2 ml.) was added to a solution 
of 2 1 -acetyl-4 n -deoxy-4 " - { 2-aminoethyl ) ol eandomycin 
11-trimethylsilyl ether (17.2 g., product of Example 7) 
and the mixture stirred for 3 hours at room tempera- 
ture. Evaporation of the reaction mixture in vacuo 
gave 14.0 g. of the epimeric forms of the acetylated 
starting material. 

The individual acetylated epimers were separated 
by chromatography on silica gel in acetone. Eighteen 
ml. fractions were collected. TLC monitoring using 
the system described in Example 1 and combination of 
appropriate fractions followed by evaporation thereof 
gave 2.6 g. of the axial form, less polar fraction; 
1.5 g. of the equatorial form, more polar form, and 
a mixture (8 00 mg.) of epimers of 2 1 -acetyl-4 "-deoxy- 
4 "-(2-acetamidoethyl) oleandomycin 11-trimethylsilyl 
ether. 

The axial epimer of 2 1 -acetyl-4 n -deoxy-4 2- 
acetamidoethyl ) oleandomycin 11-trimethylsilyl ether 
(2.6 g.) was stirred overnight at room temperature in 
methanol (25 ml.) to remove the 2 r -acetyl group. The 
solution was then evaporated in vacuo and the residue 
taken up in tetrahydrofuran-water (100 ml. of 1:1) 
and the pH adjusted to 7.0 with IN HCl . The mixture 
was stirred for 2 hours at ambient temperature after 
which the pH was brought to 9.2 by addition of 5% 
K 2 C0 3 solution. Extraction of the mixture with ethyl 
acetate (2 x 5 0 ml.) followed by washing of the 
combined extracts with water (25 ml.), saturated 
sodium chloride solution (25 ml.), drying (Na_ S 0 \ 
and evaporation to- dryness gave 2.29 g'. of the axial 
epimer of the title compound*. 
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NMR: delta = 5.56 (q, 1H); 3.36 (s f 3H); 2.28 (s, 
6H); 1.93 (s, 3H) . 
The equatorial epimer was similarly produced 
from the corresponding ether acetate: 
NMR: delta = 5.60 (q, 1H); 3.36 (s, 3H); 2.28 (s, 
6H); 1.95 (s, 3H) . 

EXAMPLE '9 

4 w -De6xy-4 >, -( 2-Dibenzylamin6etliyl) oleandomycin 
(axial and equatorial configurations at C-4 n ) 
Under a nitrogen atmosphere benzaldehyde (1.06 g-, 
10 miDoles) was added all at once with stirring to a 
solution of the C-4 n axial and equatorial epimer s of 
11-trimethylsilyl ether of I 1 -acetyl-4"-deoxy-4 n -( 2- 
aminoethyl) oleandomycin (2.07 g., 2.5 mmoles) and 
acetic acid (150 mg., 2.5 mmoles) in isopropanol 
(20 ml.) at -20 °C. The mixture was stirred for 10 
minutes and sodium cyanoborohydride (157 mg., 2.5 
mmoles) then added. The reaction mixture was stirred 
and allowed to come to room temperature. It was then 
poured into water (200 ml.), layered with methylene 
chloride (200 ml.) and the pH adjusted to 9.5 with IN 
NaOH. The mixture was thoroughly mixed, the organic 
phase separated and evaporated to provide a tacky 
foam (1.8 g.). The foam, a mixture of the axial and 
" equatorial epimers, of the 11-trimethylsilyl ether 
2 '-acetate of the desired product, was subjected to 
chromatography on silica gel (80 g.) using ethyl 
acetate as eluant. The eluate was monitored using 
the system of Example 1. . Appropriate fractions were 
combined and evaporated to give three products. The 
less polar fraction (253 mg.) was arbitrarily assigned 
the axial configuration and the more polar form 
(124 mg.) the equatorial configuration. The product 
of intermediate polarity (500 mg.) was a mixture of 
the two epimers. 
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The reaction was repeated to provide additional 
quantities of the above products . 

The axial form of the 11-trimethylsilyl ether 
2 '-acetate (434 mg.) was dissolved in methanol 
(10 ml.) and the solution stirred overnight at room 
temperature. Water (10 ml.) was added and the pH 
adjusted to 2.0 by addition of 0.SN HCl. The mixture 
was stirred for 45 minutes at room temperature, ethyl 
acetate (25 ml.) added and the pH raised to 9.8 by 
addition of 5% K 2 C0 3 solution. The organic phase was 
separated, washed with water (2 x 10 ml.), dried 
(Na 2 S0 4 ) and evaporated to give 382 mg. of the axial 
epimer of the title compound as a foam. 
TLC (1:1 ethyl acetate : acetone) : R^ = 0.25 
MS: m/e = 352 

NMR: delta = 7.36 (broad s, 10E) ; 5.66 (q, 1H); 

3.66 (broad s, 4H); 3.23 (s, 3H) ; 

2.33 (£,\6H). 
In like manner, the equatorial epimer of the 11- 
trimethylsilyl ether 2 '-acetate was converted to 
535 mg. of the equatorial epimer of the title compound. 
NMR: delta = 7.30 (broad s, 10H); 5.55 (q, 1H); 

3.56 (broad s, 4H); 3.16 (s, 3H) ; 

2.26 (s, 6H). 
In like manner, but using the appropriate (R^- 
substituted)benzaldehyde in place of benzaldehyde, 
the epimeric forms of the following 4"-deoxy-4 n - [2- 
di( substituted benzyl ) aminoethyl] oleandomycin are 
produced. For convenience only the 2-di ( substituted 
benzyl) amino ethyl group is indicated: 
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/ CH 2 




R 4 



-CH-CH.-N t v p 

2 2 N^<|r*« 



*4 ^4 

4 -CI 2_CH 3 

3- Br 3-n-C 3 H 7 

2- C1 4_t_C 4 H 9 

4- OCH3 4-C 2 E 5 

3- OC 2 H 5 4-0-i-C 3 H ? 

EXAMPLE 10 

4 " -Deoxv-4 " - ( 2-Benzylaminoethy 1 ) oleandomycin 
(equatorial and axial epimers) 
The procedure of Example 9 was followed but 
using an equimolar quantity of benzaldehyde in place 
of the excess benzaldehyde used in said example to 
give a mixture of the epimers of 2 • -acetyl-4 n -deoxy- 
4" -(2-benzylaminoethyl) oleandomycin 11-trimethylsilyl 
ether which was chromatographically separated (silica 
gel) . 

Deacetylation and hydrolysis of the 2' -acetyl 
and 11-trimethylsilyl groups of the individual epimers 
gave the title compounds: 
Axial epimer: 
MS: m/e = 262 

NMR: delta = 7.13 (s, 5H) ; 5.56 (q, 1H) ; 3.76 (s, 

2H); 3.26 (s, 3H) ; 2.26 (s, 6H) . 
Equatorial epimer : 
MS: m/e = 262 

NMR: delta = 7.26 (s, 5H);'5.56 (q, 1H) ; 3.80 (s, 
, 2H); 3.31 (s, 3H) ; 2.28 (s, 6H) . 
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The following 4"-deoxy-4 n - [2-( substituted) benzyl - 
aminoethyl] oleandomycin are obtained as their axial 
and equatorial epimers by substituting the appropriate 
R^-substituted benzaldehyde for benzaldehyde. Only 
the 2- (substituted) benzyl aminoethyl group is listed 
for convenience. 



-CH^CH^-N 



"54 * 4 

2- Cl 2-CH 3 

4 -CI 4-CH 3 

3- Br 4-. t -C 4 H 9 
2-OCH 3 3 " C 2 H 5 

4-0-n-C 4 H 9 3-OC 2 H 5 _ 

4-0-i-C 3 H 7 • 

EXAMPLE 11 

4 w -Deoxy-4 " - ( 2-Phthal imidoethvl ) oi eandomvc in 
(axial and equatorial isomers) 

A mixture of N-carboethoxy phthalimide (889 mg . , 
4.06 mmoles) , 2 f -acetyl-4 n -deoxy-4"-(2-aminoethyl)- 
oleandomycin 11-trimethylsilyl ether (3.2 g., 3.86 
mmoles), tri ethyl amine (410 mg., 4.06 mmoles) and 
N,N-dimethylformamide (15 ml.) was stirred at room 
temperature for two hours. 

The reaction mixture was added to water (100 ml.) 
and the pH was adjusted to 9.5 (5% K 2 C0 3 ). The water 
was extracted with ethyl adetate (3 x 100 ml.). The 
ethyl acetate fractions were combined and dried over 
Na 2 S0 4* The eth i rl acetate was evaporated under 
reduced pressure to yield 3.8 g. of the 2' -acetate 
11-trimethylsilyl ether of the title compound as a 
tacky foam. 
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Th e foam was dissolved in ethyl acetate and 
chromatographed on silica gel (80 g.), 10 ml. fractions 
being collected. The fractions were monitored by 
TLC/acetone, using the detection system of Example 1. 
Appropriate fractions were combined and evaporated to 
give 198 mg. of the axial epimer from fractions 
3 0-34 and 229 mg. of the equatorial epimer from 
fractions 61-74. 

Deacylation and hydrolysis of the 2 '-acetyl and 
11-trirasthylsilyl (TMS) group of the individual 
epimers according to the procedure of Example 9 
afforded the axial and equatorial epimers of the title 
compound. 
Axial epimer: 

TLC: {CHC1 3 :CE 3 0E, 4:1) R. f = 0.55 

NMR: delta = 7 1 66 (m, 4K); 5.50 (q, IE); 3.26 (s, 3E) ; 

1.96 (s, 6H). 
Equatorial epimer: 

TLC: (CHC1 3 :CH 3 0H, 4:1) R f = 0.44 

NMR: delta = 7.83 (m, 4H) ; 5.63 (q, IE); 3.30 (s, 3E) ; 
2.36 (s, 6E) . 

EXAMPLE 12 

4 w -Deoxv- 4 " - ( 2 -Picol irioy I amidoethy 1 ) ol eandomycin 
(epimeric mixture) 

At room temperature N-hydroxysuccinimide (628 mg., 
5.45 mmoles) was added to a suspension of picolinic 
acid (672 mg., 5.45 mmoles) in tetrahydrofuran. 
Dicyclohexylcarbodiimide (1.13 g., 5.45 mmoles) was 
then added and the mixture stirred to give, within 
5-6 minutes, a heavy white precipitate. After stirring 
for an additional hour, the reaction was filtered and 
the filter cake washed with sufficient tetrahydrofuran 
to give a total filtrate of 50 ml. 

To 40 ml. of the thus-prepared solution of 
activated ester was added 2' -acetyl-4 n -deoxy-4"-( 2- 
aminoethyl) oleandomycin trimethylsilyl ether (2.48 g., 
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3 mmoles) under a nitrogen atmosphere at room tempera- 
ture* The reaction was stirred for 40 minutes and 
then diluted with water (100 ml.), and the pH adjusted 
to 9.5 by addition of 5% potassium carbonate. The 
reaction was then extracted with ethyl acetate (3 x 
100 ml.). The ethyl acetate extracts were combined, 
dried over Na^O^, and evaporated under reduced 
pressure to yield 2.1 g. of an amorphous foam. The 
foam was chromatographed on silica gel (80 g.)/acetone, 
10 ml. fractions being collected, and the fractions 
monitored by TLC as described in Example 1. Fractions 
39-57 were combined and evaporated to give 1.2 g. of 
aji epimeric mixture of the 2 1 -acetyl-ll-trimethylsilyl 
ethers of the title compound as a foam. 

The thus-produced epimeric mixture (1.1 g.) was 
taken up in tetrahydrofuran (30 ml.) -water (15 ml.) 
and the pH adjusted to 2.5 with 2N RC1 . It was 
stirred at room temperature for 90 minutes then 
diluted with water (100 ml.) and the pH raised to 9.2 
by addition of 5% potassium carbonate solution. 
Ethyl acetate extraction (3 x 100 ml.) of the basic 
mixture, followed by drying the combined extracts 
(Na 2 S0 4 ) and evaporation gave a foam consisting 
essentially of an epimeric mixture of the 2 '-acetyl 
derivatives of the title compound. Solvolysis 
according to the procedure of Example 1 and column 
chromatography (silica gel /chloroform) of the reaction 
mixture afforded an epimeric mixture of the title 
compound. 

TLC: (9:1/CHC1 3 :CH 3 0H) R f = 0.80 
MS: m/e = 277 

NMR: delta = 8.66-7.33 (m, 5H); 5.60 (q, 1H); 3.40 
(s, 3H) r 2.31 (s, 6H) . 
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EXAMPLE 13 
4"-Deoxy-4 n - [2-( 3-Isoxazolylcarbonyl- 
, amino )' ethyl J 61 e andomyc in 

Following the procedure of Example 12, but using 
isoxazole-3-carboxylic acid (678 rag., 6 mmoles) in 
place of picolinic acid, and proportionate amounts of 
other react ants, the title compound was prepared as a 
mixture of its axial and equatorial epimers in 804 rag. 
yield. 

TLC: (CHC1 3 :CE 3 0H, 9:1) R f = 0.4 
MS: m/e = 267 

NMR: delta = 8.30 (d, 1H); 6.60 (d, IE); 5.41 (q, IK) ; 
3.26 (s, 3E) ; 2.13 (s, 6E) . 
EXAMPLE 14 
4" -Deoxy~4 n - [2- ( 4-tolyi sulfonamido) - 

ethyl J ol e andomyc in \ 

A Paar bottle was charged with 2 ' -acetyl-4 
deoxy-4"-cyanomethylene oleandomycin ll-trimethylsilyl 
ether (1.0 g., 1.2 mmoles) ammonium acetate (0.5 g . , 
6 mmoles), absolute ethanol (50 ml.) and 0.5 g. of 5% 
rhodium/alumina. Hydrogen, 3.515 kg. /cm. 2 (50 psi) 
was introduced into the bottle and the mixture shaken 
and hydrogenated at room temperature for 18 hours.. 
The reaction was then poured into a mixture of water 
•(150 ml.) and ethyl acetate (350 ml.) and the pH 
adjusted to 2.5 with IN HCl . The mixture was thoroughly 
shaken, and the phases separated. The aqueous phase 
was layered with ethyl acetate (50 ml.), the pH 
raised to 6.0 by addition of IN NaOH and the mixture 
thoroughly shaken. This step was repeated but with 
pH adjustment to 9.5. The layers were separated and 
the basic aqueous phase extracted with ethyl acetate. 
The combined ethyl acetate extracts recovered by 
extraction at pH'9.5 were dried (Na 2 S0 4 ) and the dry 
extract containing 2 f -acetyl-4 n -deoxy-4 rt -( 2-amino- 
ethyl) oleandomycin used directly in the next step. 
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To the extract produced above was added toliiene- 
sulfonyl chloride (0.23 g., 1.2 mmoles) and tri ethyl amine 
(0.28 ml., 2.0 mmoles) and the mixture stirred at 
room temperature for 2 hours. It was then washed 
with water (2 x 50 ml.), dried (Na 2 S0 4 ) and evaporated 
to a foam (900 mg.). The foam was chromatographed on 
silica gel using ethyl acetate as eluant. Appropriate 
fractions, determined by TLC, ethyl acetate/acetone 
(1:1), developed with vanillin spray (see Example 1), 
were combined and evaporated to give 0.52 g. of the 
title product as its 2 1 -acetyl derivative. 

Solvolysis of the 2 '-acetyl derivative in methanol 
(30 ml.) at room temperature for 3 days and evaporation 
of the solution gave 0.4 7 g. of the title product. 
TLC: (CHC1 3 :CK 3 0E, 1:1) R f = 0.55 

NMR: delta = 7.5 (AB quartet, J = SEz , 4H); 5.58 (q, IE) 
3.33 (s, 3H); 2.43 (s, 3H); 2.28 <s, 6H) . 
Repetition of the above procedure but using the 
appropriate ^-substituted benzenesulf onyl chloride 
in place of toluenesulfonyl chloride affords the 
corresponding 4 n -deoxy-4 n - [2- (^-substituted benzene- 
sulfonamido) ethyl] oleandomycin. For convenience only 
the 2- ^-substituted benzenesulf onamido) ethyl group 
is recorded. 

-CH CH,N 



R 4 


*4 


H 


4-t-C 4 H 9 


4-Cl 


2-t-C 4 H 9 


2-CH 3 


3-sec-C.H 
4 


3-CH 3 


3-OCH 3 


4-C 2 H 5 


4-OC 2 H 5 



0063489 



-32- 
EXAMPLE 15 

2 1 -Acety 1-4 " -Deoxy-4 " - ( Benzylideneamino- 
methylene) oleandomycin ll-Tr imethylsilyl ether 
A mixture of di ethyl aminomethylphosphonate 
(1.35 g., 10 mmols) and benzaldehyde (1.02 ml., 
10 mmole) was dissolved in dry toluene (25 ml.) and 
the toluene then evaporated at 40 °C. under reduced 
pressure to azeotropically remove by-product water 
produced by Schiff base formation. This evaporation 
was repeated three -imes. The Schiff base was 
dissolved in dry tetrahydrof uran (20 ml.) in a flame 
dried round-bottom flask under a nitrogen atmosphere- 
and the solution' cooled to -70 °C. Then, n-butyl 
lithium (4.3 ml . of a 2.2 molar solution in hexane; 
9.5 mmols) was added, the temperature being held 
below -60°C. The resulting deep red solution was 
added dropwise over a period of one hour via cannula 
to a solution of 2 1 -acetyl 4 n -deoxy-4-oxooleandomycin • 
11-trimethylsilyl ether (8.0 g. f 10 mmols) in tetra- 
hydrofuran (90 ml.) -at -70°C. The reaction was then 
warmed to room temperature and added to a mixture of 
water (300 ml.) -ethyl acetate (300 ml.). The pH was 
adjusted to 9.0 by addition of 5% potassium carbonate 
•solution and the organic phase separated, dried 
(Na 2 S0 4 ) and evaporated to give the title product as 
a yellow amorphous product (5.2 g.). It is used in 
subsequent reactions as is. 

Column chromatography of 0.5 g. of said product 
on 5 g. of silica gel using ethyl acetate as eluant 
afforded the pure product as a white amorphous foam. 
NMR: delta = 8.08 (s, 1H) ; 7.85-7.05 (in, 5H) ; 6.73 (s, 

1H); 3.15 (s, 3H); 2.10 (s, 6H) ; 1.90 (s, 

3H); 0.12 (s, 9H). 
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EXAMPLE 16 

4 " -Deoxy-4 w -Benzyl aroinomethyl ol eandoniyc in 
Sodium cyanoborohydride (100 mg., 1.58 mmoles) 
was added to a solution of 2 1 -acetyl-4" -deoxy-4 " - 
(benzylideneaminoraethylene) oleandomycin 11-trijnethysilyl 
ether (1.3 g., 1.44 mmols) , methanol (20 ml,) and 
acetic acid (0.3 ml.) and the mixture stirred at room 
temperature for 2 hours. It was then poured into a 
mixture of ethyl acetate (50 ml.) -water (750 ml.) and 
stirred for 15 minutes. The aqueous phase was separated 
and extracted at pH 4.0, 5.5, 6.5 and 9.0 with ethyl 
acetate (50 ml.). The pH 5.5, 6.5 and 9.0 extracts 
were combined and evaporated under reduced pressure 
to give the 11-TMS ether of 2 1 -acetyl-4" -deoxy-4 
benzylaminomethyloleandomycin as a white foam (0.6 g.). 

The foam was dissolved in methanol (30 ml.) and 
the solution stirred for 18 hours at room temperature . 
The reaction was then poured into a mixture of water 
(80 ml.) -ethyl acetate, (80 ml.) and the pH adjusted 
to'2.5 with IN HC1. The phases were separated and 
the aqueous phase extracted at pH 4.0, 5.0, 6.5 and 
9.5 with ethyl acetate (40 ml.). The pH 9.5 extract 
was dried (Na^sc^) and evaporated under reduced 
-pressure to a white foam (0.55 g.). 

NMR: delta = 7.30 (s, 5H) ; 5.60 (q, 1H) ; 3.80 (broad s, 
2H); 3.38 (s, 3H); 2.30 (s, 6H) . 
Following the procedure of Example 15 and the 
above Example, but replacing benzaldehyde with the 
appropriate R^ -substituted benzaldehyde, compounds of 

formula I wherein -CH 2 Z is -CH 2 -NH- CH 2 4 axi( ^ 

each of R^ and R 2 is hydrogen are produced. For 
convenience only the -CH 2 Z group of the 4 "-position 
is listed. 
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■ R 4 



-CH 2 -NH-CH 2 



*4 ^4 
2-C1 4-t-C,H 



4"9 



4 -CI 3 * C 2 H 5 
3 -Br 4-OCH 3 

2- CH 3 2_OC 2 H 5 

3- CH 3 4-0-n-C 4 H 9 

4- CH 3 3-0-i-C 3 E ? 

2X AMPLE 17 



4 " -Deoxv- 4 " - Aminornethy 1 ol eandoroy c in 

A Paar shaker bottle was charged with 4"-deoxy- 

4"-benzylaminomethyloleandoraycin (0.5 g.), ethanol 

(20 ml.)/ Pd/C (0.4 g. of 10%) and acetic (0.5 ml.) 

2 

and the mixture hydrogenated at 3.515 kg. /cm. 
(50 psi) at room temperature for 20 hours. It was 
then filtered and the filtrate added to water (50 ml.)- 
ethyl acetate (50 ml.) and the pH adjusted to 2.5 
with IN HC1. The aqueous phase was separated and 
'extracted at pH 5.0 and 6.8 with ethyl acetate 
(25 ml. at each pH) and at pH 9.5 with ethyl acetate 
(2 x 25 ml.). The pH 9.5 extracts were combined, 
dried (Na SO.) and evaporated under reduced pressure 
to a white foam (0.22 g.). 

NMR: delta = 5.60 (q, 1H); 3.41 (s, 3E) ; 2.33 (s, 6H); 

3.26 [broad singlet which disappears on 
D 2 0 overlay, 2H (NH 2 )]. 
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EXAMPLE '18 
4"-Deoxy-4 n -[N-Benzyl-N-(4-tolyl- 
sulfonyl) ajiiinometKyl] oleandomycin 

A mixture of "2 ' -acetyl-4''-deoxy-4"-benzylamino- 
raethyl oleandomycin (0.25 g., 0.3 mmole) , methylene 
chloride (15Tml.), p-toluenesulf onyl chloride (67 mg., 
0.35 mmole) and triethylamine (0.05 ml., 0.35 mmole) 
was stirred at room temperature for 18 hours. The 
reaction was then washed with saturated sodium 
chloride solution (3 x 10 ml.) and evaporated under 
reduced pressure. The residue was dissolved in ethyl 
acetate (15 ml .) -water (15 ml.) and aqueous ammonium 
hydroxide added slowly to remove excess p-toluene- 
sulfonyl chloride. The organic phase was then 
separated, dried (Na 2 S0 4 ) and evaporated under 
reduced pressure to give the 2 1 -acetyl derivative of 
the title product (0.22 g.) as a foam.' 

The 2* -acetyl derivative was then stirred for 
18 hours in methanol (15 ml.) at room ■ temperature . 
Evaporation of the reaction under reduced pressure 
gave 0.21 g. of the desired product. 

NMR: delta = 8.00-7.06 (m, 9H); 5.55 (q, 1H) ; 3.20 
6 • (s f 3H); 2.40 (s, 3H) ; 1.91 (s, 6H) . 
The 2 , -acetyl-4 n -deoxy-4"-benzylajninomethyl 
oleandomycin reactant was prepared by adjusting the 
pH of a mixture of 2 1 -acetyl- 4" -deoxy-4" -benzyl amino- 
methyl oleandomycin 11-TMS ether to 2.5 with IN HC1 
and stirring the mixture for 45 minutes at room 
temperature. Water (50 ml.) -ethyl acetate (50 ml.) 
was then added and the pH raised to 9.0 by addition 
of IN NaOH. The organic phase was separated, dried 
(Na 2 S0 4 ) and evaporated to give the desired reactant. 
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In like manner, but using the appropriate 2'- 
acetyl-4 " -deoxy-4 " - ( R 4 -substituted) benzyl aminomethy 1 
oleandomycin of Example 16 and the appropriate (R 4 - 
substituted)benzenesulfonyl chloride affords correspond 
ing compounds of formula I wherein the 4"-substitutent 



is 



-CH 2 -N 

^so 2 - 




*4 




E 


s 


B 


2-CE 3 


4-CE 3 
E 


E 


4-Cl 


E 


4-t-C 4 E 9 


E 


.3-sec-C 4 H, 


E 


3-OCE 3 


E 


4-OC 2 E 5 


4-Cl 


4-C 2 B 5 



9 



£4 




2-C1 


E 


4-Cl 


E 


3-Br 


E 


4-Cl 


4-C5 3 


3-OC 2 E 5 . 


E 


3-OC 2 B 5 


. 2-C1 


4-OCH 3 


4-Cl 


4-t-C 4 E 9 


B 


4-0-i-C 3 E ? 


3-CH 3 



-37- 



0063489 



EXAMPLE '19 
4 n -Deoxy-4 n - [ ( 4-Tol uenesulf onyl - 
amino) methyl] oleandomycin 
4 n -Deoxy-4 n - [N-benzyl-N- ( 4-toluenesulf onylamino) - 
methyl] oleandomycin (0.15 g., 0.16 mmole) in ethanol 
(15 ml.) was hydrogenated over Pt0 2 (0.1 g.) in a 
Paar shaker at 3.16 kg. /cm. 2 (45 psi) for 18 hours at 
room temperature. The reaction was then filtered and 
evaporated under reduced pressure to a foam (0;14 g.). 

Column chromatography on silica gel (8 g.) using 
tetrahydrofuran as eluant gave 0.054 g. of the title 
product as an amorphous solid. It was triturated in 
hexane to give 0.25 g. oi product of better purity as 
determined by NMR. 

NMR: delta = 7.46 (dd, 4H); 5.26 (q, 1H) ; 3.26 (s, 
3H); 2.36 ( S/ 3H); 1.91 (s, 6H) . 
Similarly, the remaining compounds of Example 18 
are hydrogenolyzed to the corresponding (^-substituted) 
benzenesulf onyl derivatives. 
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EXAMPLE 20 

3-Des ( oleandrosy loxy ) -3- (3",4" -Dehydro- 
4 * -f ofroyl-5 w -methylpyfaii-1 w -yloxy )'6l eandomycin 

A mixture of 2 1 -acetyl-4"-deoxy-4 n -benzylidene- 
aminomethylene oleandomycin 11-TMS ether (1.1 g., 
1.1 mmoles), acetonitrile (15 ml.) and water (15 ml.) 
was adjusted to pH 2.5 by addition of IN HCl and' the 
turbid solution stirred at room temperature for 
45 minutes. Water (50 ml.) and ethyl acetate (50 ml.) 
were then added to the solution, the mixture thoroughly 
shaken a.nd the phases separated. The aqueous phase 
was combined with ethyl acetate (50 ml.) and the pH 
adjusted to 9.0 with IN NaOH. The organic phase was 
separated, dried (Na 2 S0 4 ) and evaporated under reduced 
pressure to a foam (0.71 g., 91%), the 2' -acetyl ester 
of the title product. 

The 2" -acetyl derivative was dissolved in methanol 
(30 ml;), the solution stirred at room temperature for 
18 hours and evaporated under reduced pressure to give 
the title compound (0.58 g.) as an amorphous solid. 

MS: m/e = 125.0611 + 0.8 ppm (for f| )• 

NMR: delta = 9.83 (s, 1H) ; 6.66 (t f IK); 5.48 (t, 

1H); 2.70 (S, 6H). 
TLC (3:1 CHC1 3 :CE 3 0H) : R f = 0.5. 
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EXAMPLE 21 

3"-6esroet^6xy-4"-De6^-4"-F6fnivl6leahd6mvciri 
The unsaturated aldehyde product of Example 20, 
3-des ( ol eandrosy loxy ) -3- ( 3 " , 4 " -dehy dro- 4 " - formyl - 5 " - 
methylpyran-l"-yloxy) oleandomycin (0.28 g., 0.4 
mraole) , ethanol (20 ml.) and Pd/C (0.03 g. of 10%) 

were placed in a Paar shaker and hydrogenated at 
2 

3.515 kg. /cm. (50 psi) for 90 minutes at room temper- 
ature. The reaction was then filtered and the filtrate 
evaporated under reduced pressure to give the title 
compound as a foam (0.25 g.). 

NMR: delta = 9.95 (d) ; 9.63 (d) integrating for IE 
(mixture of diastereomers at C-4 n ); 
5.50 (q, 1H); 2.23 (s, 6H) . 
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EXAMPLE 22 
• 3-Des(oleandxosyloxy)-3-(3 B ,4"- 

D ehy dro-4 " -hy droxymethy 1 - 5 " - 
methy 1 py f ah- 1 " -y 1 oxy ) 6 1 e aridomy c in 
The 2' -acetyl derivative of 3-{desoleandrosyloxy)- 
3- ( 3" , 4" -dehydro-4 °-f ormyl-5 rt -methylpyran-l ° -yloxy ) - 
oleandomycin (1.1 g.) was dissolved in pyridine (3.5 ml.) 
and trimethylsilyl chloride (0.345 ml.) and hexamethyl- 
disilizane (0.7 ml.) added. The mixture was stirred 
at room temperature for 24 hours and then poured into 
water (50 ml.). The pH was adjusted to 9.5 by addition 
of 5% aqueous NaKC0 3 solution and the extracted with 
ether (2 x 100 ml.). The ethereal extracts were 
combined, washed with saturated copper sulfate solution 
(2 x 50 ml.) and dried (Na 2 S0 4 ). Evaporation gave 
650 mg. of the 11-TMS_ derivative of ■ 2 1 -acetyl-3- 
des ( oleandrosy loxy ) -3- ( 3 " , 4 " -dehydro-4 n -f orrayl-5" - 
methylpyran-l n -yloxy) oleandomycin as a white foam. 

The thus-produced 2 ' -acetyl-ll-TMS ether (0.2 g., 
0.26 mmole) was dissolved in ethanol (5 ml.) and 
sodium borohydride (5 mg., 0.13 mmole) added. The 
mixture was stirred at room temperature for 30 minutes 
and then poured into water (50 ml.). Extraction of 
•the aqueous mixture with ethyl acetate (2 x 20 ml.) 
followed by drying of the combined extracts (Na 2 S0 4 ) 
and evaporation under reduced pressure gave the 2'- 
acetate 11-TMS ether of the title compound as a. foam 

(0.184 g.) . t 

Hydrolysis and methanolysis of the 11-TMS and 2'- 
• acetyl groups of said compound according to the 
procedure of Example 3 gave 0.074 g. of the title 
compound as an amorphous solid. e 
MS: m/e = 127.0760 + 0.1 ppm (for^ jf^ )• 

NMR: delta = 5.55 (m, 2H); C-3" and C-13 protons 
2.30 (s, 6H). 
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EXAMPLE 23 
4 w -Deoxy-4 w -HydroxymetHyl ol eandomyc in 

A solution of 2 1 -acety 1-4" -deoxy-4 n -( benzylidene- 
aminomethylene) oleandomycin 11-TMS ether (1.8 g., 
2.0 nunoles) in ethanol (50 ml.) and water (25 ml.) 
was adjusted to pH 6.0 by addition of acetic acid. 
The mixture was stirred at room temperature for 
2 hours, then adjusted to pH 8.5 with IN NaOH and 
poured into water (100 ml.). The solution was 
extracted with ethyl acetate (2 x 100 ml.) and the 
combined extracts washed with saturated sodium 
chloride solution dried and evaporated under reduced 
pressure to a yellow foam (1.38 g.). 

The crude 2 1 -acety 1-4 n -deoxy-4 "-fonnyl oleando- 
mycin 11-TMS ether (1.3 g., 1.6 mmoles) thus produced 
was charged into a Paar shaker with ethanol (30 ml.), 
platinum dioxide (0.15 g.), zinc acetate (0.01 g.) 

and ferric chloride (0.01 g.) and hydrogenated at 
2 

3.515 kg. /cm. (50 psi) for 18 hours at room tempera- 
ture. The reaction was filtered and evaporated under 
reduced pressure to a foam. The foam was dissolved 
in ethyl acetate (30 ml.) and water (30 ml.) and the 
pH raised to 8.5 by addition of IN NaOH. The ethyl 
.acetate phase was separated, dried (Na 2 S0 4 ) and 
evaporated to a foam. Column chromatography on 
silica gel using acetone as eluent gave 0.6 2 g. of 
the 2' -acetate-ll-TMS ether of the title compound. 

Methanolysis and hydrolysis of said 2 1 -acetate- 
ll-TMS ether according to 'the procedure of Example 3 
gave 0.3 g. of the title compound. 

NMR: delta = 5.58 (q, 1H);'3.41 (s, 3H); 2.33 (s, 6H) . 
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EXAMPLE 24 
3-Des ( oleandrosyloxy) -3- ( 4 n - 
hydr oxyme thy 1-5" - methyl - 
tetf^ydfbpyfan-l w -y^ 
A solution of 3-des(oleandrosyloxy)-3-(3 ,, ,4 ,, - 
dehydro-4" -hydr oxyme thy 1-5 " -methyl pyr an- 1 n -y loxy ) - 
oleandomcyin (0.058 g., 0-09 mmole) in ethyl acetate 
(10 ml.) was hydrogenated in a Paar shaker over Pd/C 
(10 rag. of 10%) at 3.515 kg. /cm. 2 (50 psi) for 18 hours 
at room temperature. The reaction was filtered and 
the filtrate evaporated under reduced pressure to an 
amorphous sol id (0.45 g . ) . 
NMR: delta = 5.53 (q, IB) ; 2.36 (s, 6H) . 

EXAMPLE '25 

4 " -peoxy-4 n -Methyl sul f onylmethy 1 ene ol earidomycin 
A mixture of 2' -acetyl-4 n -deoxy-4 n -oxooleandomycin 
11-TMS ether (2.0 g. , 2.5 mmoles) and dimethyl methyl - 
sulfonylraethylphosphonate (0.6 g., 3.0 mmoles) in 
ethanol (20 ml.) was cooled to 15°C. Sodium ethoxide 
(4.6 ml. of 0.65M; 3.0 mmoles) was then added dropwise 
over a 2 minute period, the temperature being held at 
15 °C. . The mixture was then stirred for 3.5 hours at 
room temperature and then filtered to collect the 
solid product which formed (0.83 .g.); the 2'-acetyl- 
il-THS ether of the title compound. 

Methanol y sis and hydrolysis of said solid according 
to the procedure of Example 3 afforded the title 
compound as an amorphous solid. 
TLC (1:1 ethyl acetate: acetone) : R f = 0.15. 
NMR: delta = 6.03 (s f IE) ; 5.51 (q, 1H) ; 3.15 (s, 
3H); 2.90 (s, 3H) ; 2.16 (s, 6H) . 
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EXAMPLE 26 

4 w -De6xy-4 ff -Methyl sulfohylmetHyl oleandomycin 
The procedure of Example 25 was repeated but on 
a 3-fold scale to give 2.9 g. of the 2 1 -acetyl-ll-TMS 
derivative of 4 n -deoxy-4"-methylsulfonylmethylene 
oleandomycin* Said compound was dissolved in ethyl 
acetate (50 ml.) and hydrogenated in a Paar shaker 
over.Pd/C (1.5 g. of 10%) at 3.515 kg. /cm. 2 (50 psi) 
at room temperature for 18 hours. Filtration of the 
reaction and evaporation of the filtrate gave 2.7 g. 
of the reduced compound, 2 f -acetyl-4"-deoxy-4 n - 
methylsulfonylmethyl oleandomycin 11-TMS ether. 

Column chromatography on silica gel using ethyl 
acetate as eluent gave two products, the more polar 
being assigned the equatorial configuration at C-4 n 
and the less polar the axial form. 

Removal of the 2 '-acetyl and 11-TMS groups from 
said compounds by the methanolysis and hydrolysis 
procedures of Example 3 gave the equatorial and axial 
epiroers of the title compound. 
Axial Epimer : 

TLC (acetone): R = 0.18. 

NMR: delta = 5.63 (q, IE); 3.38 (s, 3H); 2.96 (s, 3E); 

2.30 (s, 6H). 
Equatorial Epimer ; 
TLC (acetone): R^ = 0.22. 

NMR:' delta = 5.51 (q, 1H); 3.33 (s, 3E); 2.88 (s, 3H); 
2.21 (s, 6E). 
In like manner, but replacing dimethyl sulfonyl- 
methylphosphonate, with the appropriate dimethyl Rj 1 - 
sulfonylmethylphosphonate affords corresponding 
compounds wherein the 4 n -substituent is =CB-S(0) 9 R » 
wherein R-> 1 is C~H C or n-C.H Q . 
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EXAMPLE 27 

4 n -Deoxy-4 w - Ph eny 1 sul f ony lmethy 1 ene 61 earidomyc iri 
Sodium ethoxide (2.54 ml. of 1.97M in C^OH; 
5.0 mmoles) was added dropwise over a three minute 
period at 3°C. to a solution of 2 f -acetyl-4 n -deoxy- 
# 4 n -oxooleandoracyin 11-TMS ether (4.0 g., 5.0 mmoles) 
and diethyl phenyl sul f ony lmethy Iphosphonate (1.517 g., 
5.19 mmoles) in ethanol (40 ml.). The mixture was 
stirred at 3°C. for 10 minutes then allowed to warm 
to 15 °C. over a 20 minute period and then allowed to 
warm to room temperature. It was stirred for 75 minutes 
at said temperature and then poured into 5% potassium 
carbonate solution (150 ml.) -ethyl acetate (250 ml.) 
and thoroughly stirred. The organic phase was 
separated and the aqueous phase further extracted 
with ethyl acetate (150 ml.). The combined extracts 
-were washed with brine, dried (MgS0 4 ) and evaporated 
to an amorphous solid (4.15 g.). 

Methanolysis and hydrolysis of the solid according 
to the procedure of Example 3 affords the title 
compound as an amorphous solid. 
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15 



EXAMPLE 26 

4 » -Deoxy -4 " - Phenyl sul f briylmeth vl ole aridomy c j ri 
A solution of 2 '-acetyl-4" -deoxy-4" -phenyl sul- 
fonylmethylene oleandomycin 11-TMS ether (4.15 g., 
4.43 mmoles) in ethyl acetate (150 ml.) was hydrogenated 
in a Paar shaker at 3.515 kg. /cm. 2 (50 psi) over' Pd/C 
(6.3 g. of 10%) at room temperature for 18 hours. 
The reaction was then filtered, the filtrate added to 
water (100 ml.) and the pE adjusted to 2.5 with 6N 
HC1. . After stirring for two minutes, the pH was 
brought to pH 9.8 by addition of 5% K 2 co 3 and the 
mixture stirred. The ethyl acetate phase was separated, 
dried (MgS0 4 ) and evaporated to a foam (3.5 g.). 

Silica gel chromatography using ethyl acetate as 
eluant . produced the axial and equatorial epimers of 
the 2'-acetyl-ll-TMS ether. 

Methano'lysis and hydrolysis according to the 
procedure of Example 3 gave the axial and equatorial 
epimers of. the title compound. 
Axial epimer ; 

NMR: delta = 8.06-7.33 (m, 5H) ; 3.10 (s, 3H) ; 2.33 

(s, 6H). 
Equatorial epimer : 
25 NMR: delta = 7.93-7.13 (m, 5H) ; 3.13 (s, 3H) ; 2.18 

(s, 6H) . 

EXAMPLE 29: 

4 " -Deoxy- 4 " - ( 4 -tol vl sul f onvlmethyl ) ol eandomvcin 
The title compound was prepared according to the 
procedure of Examples 28 and 29, but substituting 
diethyl p-tolylsulf onylmethylphosphonate for the 
corresponding phenyl derivative. 

NMR: delta = 8.0-7.25 (d, d, 4H) ; 3.40 (s, 3H) ; 

2.58 (s, 3H); 2.20 (s, SH) . 



20 



30 
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EXAMPLE 30. 

4 " -DeoxY-4 w - ( 2-Methoxypheriy 1 su 1 f oriy Ime thy 1 ) ol eandomyc in 

Following the procedures of Examples 28 and 29, 

the title compound was prepared by substituting 

diethyl { 2-methoxyphenyl ) sulf onylmethylphosphonate 

for the corresponding phenyl derivative. 

NMR: delta = 8.05-6.81 (m, 4H); 3.48 (s, 3H) ; 3.18 (s f 

3H); 2.28 (s, 6H) . 

aXly OCH. 
MS: m/e = 313 (for f | )• 



3 

Similarly, by substituting equiraolar amounts of 
the appropriate diethyl (R^-substituted) phenyl sulf onyl- 
oxymethylphosphonate for the corresponding phenyl 
derivative in the above procedure, formula I compounds 

*4 



wherein the 4"-substituent is CH 2 S(0) 2 -^^ and 

each of 1^ and R 2 is hydrogen are prepared. For 
convenience only the R 4 variable is listed. 

*4 ^4 

2- C1 3-OC 3 H ? 

4-Br 4-t-C 4 H 9 

3 - CI 
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EXAMPLE '31 

4 " -Deoxy-4 n -Methyl ttiiomethyl oleandomycin 
Repetition of the procedures of Examples 28 and 
29 but substituting diethyl methylthiomethylphosphonate 
for diethylphenylsulfonylmethylphosphonate gave the 
title compound as an amorphous solid. 

NMR: delta = 5.61 (q, IE); 3.39 (s, 3H) ; 2.31 (s, 6E) ; 
2.16 (s, 3H). 
The following compounds were similarly prepared 
using the appropriate diethylphosponate derivative: 
4 n -deoxy-4 " -methyl sul f inylmethyl ol eandomyc in 
NMR: delta = 5.49 (q, 1H) ; 3.26 (s, 3H) ; 2.53 (s, 3E); 
2.21 (s, 6H); 
4 n -deoxy-4 " -phenyl sul f inylmethyl ol eandcmyc in 
NMR: delta = 5.56 (q, 1H) ; 3.29 (s, 3H); 2.19 (s, 6E) . 
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EXAMPLE 32 

The following compounds are prepared from appro- 
priate diethylphosphonates of the formula 

0 

(C 2 H 5 0) 2 -P-CH 2 -Y-R 3 ' 

wherein Y is 0, S, SO or S0 2 and R 3 ' is (C^Jalkyl 
or _( ( 4 wherein R 4 is H, Cl , Br, (C 1 _ 4 )alkyl or 




N(CH 3 ) 2 



(C^ 4 )alkoxy by the procedures of Examples 28 and- 29. 

I 1 v 

1 li 




XH 2 -Y-R 3 ' 



OCH. 





Y 




Y 


S3* 


10 


0 


H 


0 


3-C 2 H 5 0CgH 4 




0 


CH 3 


0 


3-(n-C 4 H 9 0)C g H 4 




0 


i-C 3 H 7 


s 


C 2 H 5 




0 


n-C 4 H 9 


s 


n-:C 4 H 9 




0 


C 6 H 5 


so 


C 2 H 5 ' 


15 


0 


3-ClC g H 4 


so 


n-C 4 H 9 




0 


2-ClC g H 4 


s 


C 6 H 5 




0 


4-CH 3 CgH 4 


s 


2-ClC g H 4 




0 


4-(t-C 4 H 9 )C g H 4 


s 


4-BrC g H 4 




0 


4-BrC g H 4 


s 


3-(C 3 H 7 0)C 6 H 4 


20 


0 


2-CH 3 0C g H 4 


s 


4-(t-C 4 H 9 )CgH 4 




so 


2-ClCgH 4 * 


so 


4-BrCgH 4 




so 


3-{C 3 H 7 0)CgH 4 


so 


4-(t-C 4 H 9 )CgH 4 



0063489 

-49- 



EXAMPLE 33 

4 w -Deoxy-4 tf -Cafbethoxy7nethyl oleandomycin 
To a solution of 2 , -acetyl-4"-deoxy-4 n -oxooleando- 
raycin 11-TMS ether (2.0 g., 2.5 nunoles) and triethyl- 
phosphonoacetate (0.531 ml., 2.7 nunoles) in dry 
tetrahydrofuran (20 ml.) was added dropwise with 
stirring at -60°C. , n-butyl lithium (1.13 ml. of 2.22M 
in hexane) under a nitrogen atmosphere. The mixture 
was then allowed to warm to room temperature and 
stirred for 2.5 hours. It was then poured into a 
mixture of water (50 ml.) .and ethyl acetate (50 ml.) 
and thoroughly mixed. The organic phase was separated, 
dried (Na 2 S0 4 ) and evaporated to give 2.1 g. of 2 1 - 

acetyl-4 B -deoxy-4 n -carbethoxymethylene oleandomycin 
11-TMS ether.. 

Silica gel chromatography using ethyl acetate as 
eluant gave 1.1 3. of the pure 2' -acetyl 11-TMS 
derivative 

Hydrogenation of said pure derivative according 
to the procedure of Example 26 and column chromatography 
of the product on silica gel using ether as eluant 
gave 0.7 g. of 2 1 -acety 1-4 n -deoxy-4"-carbethoxym ethyl 
oleandomycin. Further purification was achieved by 
silica gel chromatography using 1:1 ethyl acetate/ 
chloroform as eluant. 

Methanolysis and hydrolysis according to the 
procedure of Example 3 gave the title compound as a 
foam. 

NMR:: delta = 5.46 (q, 1H) ; 3.23 (s, 3H); 2.20 (s, 
6H) . 
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In like manner, 4"-deoxy-4"-R 3 , 00C-CH 2 -oleando- 
raycins wherein the 4"-substituent is as listed below 
are prepared by substituting equimolar amounts of the 
appropriate diethylphosphonoacetate for triethyl- 
phosphonoacetate . For convenience only the 4 "-group 
is listed: 

-CH 2 -COOCH 3 

-CH 2 -COO-n-C 4 H 9 

CH 2 -COO-i-C 3 H ? 

CH 2 -COOC g H 5 

CH 2 -COO-4-ClC 6 H 4 

CH 2 -COO-2-ClC g H 4 

CH 2 -COO- 4-CH 3 C g H 4 

CE 2 -COO-4- ( t-C 4 H g ) C g H 4 

CH 2 -COO-2-CH 3 OC g H 4 

CE 2 -COO-4-(n-C 4 H 9 0)CgH 4 . ~ - 

EXAMPLE 3-4 
4 " -Deoxv-4 " -Carboxymethyl ol eandomycin " 
Following the procedure of Example 34 but using 
diethylcarbobenzoxymethylphosphonate as the Wittig 
reagent, the title compound was prepared as an amorphous 
solid. 

NMR: delta = 3.33 (s, 3E) ; 2.91 (s, 6H indicating 

protonatibn of the dimethylamine group) . 
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PREPARATION A 
11-Trimethylsilyl Ether of 
2 , -Acetyl-4"-Deoxy-4 n -OxooleandomYcin 
To a suspension of 2 1 -acetyl-4 n -deoxy-4"-oxo- 
5 oleandomycin (60.0 g., 0.083 mole) and imidazole 
(12.0 g., 0.176 mole) in N,N-dimethylf ormamide 
(36 ml . ) -tetrahydrof uran (20 ml.) at -10 °C. was added 
dropwise a solution of trimethylsilyl chloride 
(14 ml., 0.11 mole) in tetrahydrofuran (10 ml.) at 
10 such a rate that the temperature did not rise above 

-5°C. The mixture was stirred at -15 °C. for one hour 
then poured into a mixture of ethyl acetate (300 ml.)- 
water (300 ml.) and the resulting mixture thoroughly 
mixed. The phases were then separated and the 
15 aqueous phase extracted with ethyl acetate (2 x 

200 ml.). The ethyl acetate extracts were combined, 
then washed with a saturated aqueous solution of 

sodium chloride. The extract was then dried (Na SO ) 

2 4' 

and evaporated under reduced pressure (aspirator) to 
20 give 61.2 g. of the product as a foam. 

NMR: delta = 3.50 (s, 3H); 2.8 (s, 1H); 2.73 (s, 1H); 

2.28 (s, 6H); 2.05 ( S/ 3H); 0.13 (s, 9H) . 
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P REPARATION B 
Diethyl amihomethylphosphonate 
A solution of benzylamine (60 ml., 0.55 mole) in 
water (200 ml.) was cooled to 5°C. and formaldehyde 
(1.45 mole of 37%; 1.8 moles) then added dropwise at 
such a rate as to keep the temperature below 25 °C. A 
white gum separated. The mixture was stirred for one 
hour at room temperature after which the water was 
decanted and the gum washed with water (2 x 200 ml.). 
It was then taken up in ether (200 ml.), the ether 
solution washed with saturated sodium chloride 
solution (2 x 50 ml.) then dried (Na 2 S0 4 ) and evaporated 
to give 1,3 ,5-tribenzyltrimethylenetriamine as an 

oil . 

The oil was dissolved in toluene (200 ml.), the 
solution azetropically distilled until all water was 
removed, and then cooled to room temperature. Diethyl 
phosphite (71 ml., 0.55 mole) was then added dropwise 
and the resulting mixture heated to reflux for four 
hours. It was filtered and evaporated under reduced 
pressure to give an oil. The oil was dissolved in 
ether (300 ml.), the solution cooled to 5°C. and an 
excess of hydrogen chloride gas passed into the 
solution. The gum which separated crystallized on 
stirring. It was filtered and washed with ether. 
The hygroscopic solid was immediately dissolved in 
chloroform (200 ml.) and the solution evaporated in 
vacuo to a yellowish' oil which crystallized on 
storage in vacuo . Yield = 80 g. of diethyl benzyl- 
aminomethylphosphonate hydrochloride . 
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The thus-produced compound was debenzylated as 
follows. A mixture of said compound (1.7 g.), ethanol 
(20 ml.), and Pd/C (1.0 g. of 10%) was hydrogenated 
in a Paar shaker at 3.16 kg. /cm. (45 psi) for 
18 hours at room temperature. The mixture was 
filtered and evaporated under reduced pressure to 
give a crystalline solid. The solid was dissolved in 
chloroform (10 ml.), triethylamine (1 ml.) added and 
the solution stirred for 10 minutes. Ether (100 ml.) 
was added to precipitate triethylamine hydrochloride 
which was removed by filtration. Evaporation of the 
filtrate gave 0.85 g. of diethyl aminomethylphosphonate 
as a yellowish oil. 

PREPARATION C 
Diethyl Carbobenzoxymethyl Phosphonate 

■— Ethyl phosphonate (5.6 g.) was dissolved in IN 

NaOH (25 ml.) and stirred at room temperature for 
18 hours. Acidification of the mixture to pE 3 with 
IN "HCl and extraction of the acid solution with ethyl 
acetate gave, after evaporation of the ethyl acetate, 
diethyl carboxymethyl phosphonate (5.0 g.) as an oil 
which was used directly in the next step. 

Diethyl carboxymethylphosphonate (981 mg „ , 
5 mmoles) was dissolved in methylene chloride (20 ml.) 
and solution cooled to 0°C. Oxalyl chloride (634 mg., 
5 mmoles) was added and the mixture stirred for one 
hour at 0°C. Benzyl alcohol (5 mmoles) and triethyl- 
amine (6.5 mmoles) were added, and the resulting 
mixture stirred at room temperature for 18 hours. It 
was then poured into water (100 ml.) and the title 
product extracted with ethyl acetate (2 x 30 ml.). 
Evaporation afforded the product as a colorless oil. 
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CLAIMS 

1. A compound having the formula 




0 

wherein 

R 1 is hydrogen or trinethylsilyl; 

R 2 is hydrogen or alkanoyl having from two or three carbon 
atoms; 

Q is a group of the formula:- 




C*) & c*> 

Z is H, 0R 3 , C00R 3 , SR 3 ', S(0)R 3 ', SW)^', CK or 
-(CH 2 ) n -NR 5 R 6 ; ' 
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X is H, CN, -N=CH-^(7j^ , C00R 3 , S^', S(0)R 3 ' or SCO)^', 
R^ is hydrogen, alkyl having from one to four carbon atoms or 





is alkyl having from one to fou-r carbon atoms or 



is hydrogen, chloro, bromo, alkyl having from one to four 
carbon atoms or alkoxy having from one to four carbon atoms; 

/ R. 



R 5 is hydrogen or -CK^ 





h V R 4 



R 6 is hydrogen, - CH 2 "\( V )/ ' - C0CH 3 » ~S0 2 

N— Q N. 




or and R^ when taken together with the nitrogen to which 
they are attached represent phthalimido; and 
n is 0 or 1; 

or a pharmaceutical^ acceptable acid addition salt thereof. 

2. A compound according to claim 1 where Q has formula (B) 
where R 2 is hydrogen or acetyl; R^ is hydrogen and Z is 
»(CH 2 ) n NR 5 R 6 or -SCO)^' where R^, R R fi and n are as defined 
in claim 1. 

3. A compound according to claim 1 or 2 Q has Formula (B) , 
(C) or (D) where R^ and R^ are hydrogen. 
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4. A compound according to claim 1 where Q has formula (B) , 
and R 2 are hydrogen, and Z is -CH 2 < phthalimido, -NH 2> 

-NH. benzyl or -S0 2 CH 3 - 

5. A compound according to claim 1 where Q has formula (A) 

where X is H or CN. 

6. A compound according to claim 5 where X is CN, is 
trimethylsilyl and R 2 is acetyl. 

7. A pharmaceutical composition comprising a compound as 
claimed in any one of claims 1 to 6, or a pharmaceutically 
acceptable acid addition salt thereof, together with a 
pharmaceutically acceptable diluent or carrier. 

8. A compound as claimed in any one of claims 1 to 6, or a 
pharmaceutically acceptable acid addition salt thereof, for use in 
treating a bacterial infection in a human being. 

9. A process for preparing a compound as claimed in claim 
1, or a pharmaceutically acceptable salt thereof, substantially as 
described herein. 

10. A compound having the formula defined in claim 1 but 
wherein Q is a group of the formula:- 



Y°T Y W T or T'T 



CH o 0H. 
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CLAIMS FOR AUSTRIA 



1. A process for making a compound having the formula (II) 



M""0, n , 




CH-X 



OCH. 



wherein Hm««t\0m«t is 



(ID 



R, l°'«. 



N(CH 3 ) 2 




wherein R^ is trimethylsilyl; 

R' 2 is alkanoyl having from two to three carbon atoms; 

X is H, CN,-N=CH-^^. , C00R 3 , SR 3 ', S(0)R 3 ' or 

R 3 is hydrogen, Cj_^ alkyl or 
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V ^ C x _ 4 alkyl or -{{ )) ; 

R 4 is hydrogen, chloro, bromo, C^-C^ alkyl or alkoxy; 
characterized hy reacting a compound having the formula (A) 



M'«.'0 t! 

1 » * 




*° (A) 
OCH^ 



whrein Mnm» 0m»* is as previously defined; 
with a dialkylphosphonate of the formula 

(R°0) 2 P(0)CH 2 X 

wherein R° is alkyl and X is as defined above, in a solvent 

in the presence of a base; 

and then, if desired, doing one or more of the following: 

(a) hydrolyzing a compound of formula (IE) 

wherein X is -M-CH^^ft at pH about 6 to produce a compound of 
the formula (IV): 

S (.V) 
HO 

OCH 3 
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wherein M is as defined above, and, if desired, reducing said 
product to the corresponding 4"-hydroxymethyl compound; 

(b) hydrolyzing a compound of formula (II) wherein X is 
-N=CH-/( -n\ at pH 1-4 to produce a compound of formula (III) 




wherein M is as defined above; 

(c) removing the trine thy lsilyl group (R^ r ) by acid 
hydrolysis; 

(d) removing the alkanoyl group (R 2 ? ) bv solvolysis; 

(e) forming an acid addition salt of a product in which X is 
a basic group. 

2. A process for making a compound of formula (I) 
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wherein Min" 0»«*»\ is as defined in claim 1 and Z is H, OR^ , 
C0OR 3 , SR' 3 , S(0)R' 3 , S(0) 2 R 3 ', CN or "(CH^-NR^' ; 

R 3 is H, C 1-4 alkyl or-^^T \ + is alkyl or-^^^ I 

R^ is hydrogen, chloro, bromo, alkyl or alkoxy; 

R 5 is hydrogen or - CH 2 "\( j) • 

R 6 ' is hydrogen or ~ CH 2~^^j^ ; and n is 0 ° r 1; 
characterised hy reducing an appropriate compound of formula (II) 




(ID 



0CH 3 



wherein M is as defined in claim 1, and X is as defined in claim 1 

or OR^' where R^' is as defined in claim 1; 

and then, if desired, doing one or more of the following: 

(a) when Z in the product of the formula (I) is -(CH 2 ) n "NHR 5 

where n and R^ are as defined ahove, replacing the H atom of said 

group -NHR- with an acyl moiety selected from acetyl, 



picolinoyl, 3-isoxazolylcarbonyl and -SO, 
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phthalimido, so as 'to form a compound in which Z is -(CH 0 ) NR 5 R 6 

2 n 

where n and R are as defined above and R 6 is said acyl moiety or 
said phthalimido group; 

(b) reductively aralkylating a compound of formula (I) 
whrein Z is -(CH^-NR^ 1 whrein each of R 5 and R • is hydrogen 

h 

with an aldehyde of the formula /^^YS-CHO to produce a 




compound of the formula (1) 

wherein R 5 is hydrogen or ^2/^^) \ % is -CH 2 - 




(c) hydrogenolyzing a compound of formula (I) whrein Z is 
-(CH 2 ) n NR 5 R 6 l wherein R 5 is hydrogen, n is 0 or 1 and R • is 




4- 



~ CH 2 \(^ j) to produce a compound wherein Z is •"( CH 2 ) n "" NH 2 ; 



(d) hydrogenolysing a compound of Formula (I) wherein Z is 
-(CH 2 ) n NR 5 R 6 wherein n is 0 or 1, R 5 is -CH 2 ^J^ and R & is 

an acyl moiety or phthalimido as defined in part (a) of this claim 

so as to form a compound where Z is -(CH 0 ) NHR, ; 

2 n 6 

(e) forming an acid addition salt of a compound of formula 
(I) wherein Z is a basic group; 

(f) removing the trimethylsilyl group (R •) by acid 
hydrolysis; 

(g) removing the alkanoyl group (R 2 ? ) by solvolysis. 
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3. A process for making a compound having the formula 
(II-A) 




(IIA) 



wherein M«"l ' Ouv is as defined in claim 1, characterised by 
roactiag a compound having the formula 

M< 1 1 ' O • . . 

OCH3 

wherein M is as defined in claim 1 in a reaction-inert solvent at 
-50° to -70° with K,S-dimethylamino-S- phenylsulf oxiinine and 
n-butyl lithium; and then if desired, doing one or more of the 
following: 

(a) catalytically hydrogenating a compound of formula 
(Il-A); 

(b) hydrolyzing a compound of formula (II-A) to remove the 
triroethylsilyl group; and 

(c) solvolyzing a compound of formula (II-A) to remove the 

alkanoyl group. 
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